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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalbHON padoyei mporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMUpOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 00111Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUHU Ha ONpPE/IETEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHWYECKON XUMUH.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakuuu. OO6e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro ypOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacchD U «Pu3nKa. 7 Kiacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUIMX (PaKTOB, MOHSITHUH, 3aKOHOB ¥ TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4E€OHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSTENbHOM MO3HABATENILHOM JEATEIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIONIUX YHHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPYXAIOIIEr0 MHpA, UCIOJIb3YSd 3HAHUS W OMbBIT, MOJYYEHHBIC NMPU H3YYCHUU
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(dHIIs U HAMPaBICHHOCTH NATbHEUIIETO
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmrero obpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA M CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COECAMHEHUM.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOH IMOCYJOM, MpaBWIaMHu pabOThl B Ja00paTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHUe TUAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOJIGHWE W  OMNHCAaHWE  Pe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJIeH MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopona B Tpupone, (pu3MUeckrne W XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBoit 3h(dEKT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI ToTydeHus. KuciaoTo
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranundeckux coenuneHuil. Oxcuapl. Kiaccuduxanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. DU3NYECKHME M XUMHUYECKHUE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpOJa, HaOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcusoM meau (1) (BozmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METaUIaMU (HATpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHJIUKATOPOB B PACTBOPAX KUCIOT U HIEN0YEH, U3yUEHUE B3aUMOJEH CTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme KIacchl HEOPTaHUYECKUX COETUHEHNID.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuogndeckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIX 20 XMMHYECKHUX  3JEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyIIaM U IEPHOIaM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pPAacTBOpaMU KHCIOT M WIEJIOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuui
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJNb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepPUOJUYHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Tra3, (PU3UYECKUE BEJIMYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAAMH
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMI U COJIel B CBETE MIPE/ICTABICHUN 00 JIEKTPOJIUTUYECKON TUCCOIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), IPOBEICHUE OIBITOB, HWILIIOCTPUPYIOIIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerajuiibl 1 UX COeAMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoicCTBa cepbl. CepoBONOPO, CTpoeHHUE, (HU3UUYECKUE U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBITIIUICHHOTO CHoco0a TMOJy4YeHus CepHOW KucioTel. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U crHenupUuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
moudukanun docdopa, pusndeckue u xumuueckue cBorcra. Okcupa docdopa
(V) u dochopHast kuciora, PU3NICCKUE U XUMUUYECKHEC CBOMCTBa, IOJydYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], AJFIOTPOIIHbIE MOIU(PUKALINH,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
IpUMEHEHHEe. DKOJIOTHYECKUE MPOOJIeMbl, CBs3aHHBbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHblE HCTOYHUKH YTIEBOAOPOAOB (yrojib, NPUPOIHBIMN Tra3, HEPTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHele CTpOMUTENbHbIE MaTepualbl: KEpaMHUKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYEeCTBEHHOM peaKIMy Ha Cyib(}aT-uoH U HAOJI0IeHHE TTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, IPOBEIACHUE KAYECTBEHHBIX pPEaKIMil Ha HOH aMMOHHS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C MPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHME C TMPOAYKIHEH CHJIMKATHON MPOMBIIUIEHHOCTH,
pelIeHUEe 3KCIEPUMEHTANBHBIX 331a4y MO0 TeMe «BakHeWlnue HeMeTayulbl U X
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmoamueckor cucremMe xumudeckux dmemeHToB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CHOoCOOBl TONy4eHUs MeTaioB. [loHATHE O KOPpPO3UMU METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE WX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. Menaeneesa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JI0keHUE B [leproandeckon cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XMMAYECKUX 3JEMEHTOB [l.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (U3HUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOWMCTB KECTKOW BOJIBI, MpoOLiecca TOPEHUS JKee3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalus W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpaius Beuects, nainee — [1/IK). Ponb xuMun B pelieHu 3K0JI0THYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIIEPUMEHT, MOJECIUPOBAaHUE, H3MEpPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHY, JIUAJIEKTPUKH, (POTORJIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAIbHbIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3WTHBHBIX [EHHOCTHBIX OPUEHTAMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAayKu B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABAIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHM JESTEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHIIEH C MO3UIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHHUs HAOJIOJAaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTU W3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HM;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUSI  TPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HAaHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATILHOM CpejIe;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHUE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEIOH, ISl MOBBILICHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW M COLMAJIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHBHBIE), KOTOpble obOecrneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICT XUMHUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCHU(PUKAIMKU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NPUOOPETEHUE OINbITa IO TUIAHUPOBAHUIO, OPTaHWU3AMH W TPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHUYECKH OIICHWBATh IPOTHBOPEUMBYIO W
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauKu 1 UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe 1eiCTBHSA:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeILHOCTD, BHIOUpAaTh Hanbosiee 3(PPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3yJIbTAaTa 3asBJICHHON LIEJM, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM (¢enepalbHOM padodeil MmporpaMmoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpPOIHAS W HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHB
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU OHATHUSA MPU ONMCAHUM BEILIECTB U UX MPEBPAILICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJacCy COEOUHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJioxkeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHUMHUYECKUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl sApa, OOLIEE YUCIIO HIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUA XUMHUYECKHX TNPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOJIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMH TIO BBITIOJHEHUIO J1a0OpATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS JHUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (xoBajieHTHas, WOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U X MPEBPAILICHUIA;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YHCIY M COCTaBy YYAacCTBYIOIIMX B pPEAKIHUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMIHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBpAICHUNA B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFIOIaTh TIPaBHJIA TIOJB30BAHUS XUMUYECKOM MOCYI0M 1 JIA0OpATOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIA COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

' peaxIun https://m.edsoo.ru/7f41837c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK

' KUCJIOTAX M COTIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

11

1.2

1.3

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHSATHI: aTOM,
MOJICKYJIa, XUMHUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs), BAICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAasi M MOJICKYJISIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJII XUMHYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00bEM, XUMHUYECKasT peaKIus,
KIacCU(PUKAUS  PEaKIUW: pPeaklud COCAWHCHUS, PEaKIUU
pa3IOKEHUs, PEaKIUH 3aMCEIICHHs, peaKiuu OOMeHa, 9K30- U
SHAOTEPMHUYCCKUE PEAKIMH, TETUIOBOW 3(D(EeKT peakinuu, pacTBop,

MacCoBas A0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaLII/ISI) B paCTBOPC
HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U
NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaAT6 CMBICII 3aKOHOB COXpaHCHHUA MacCChbl BCUICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciAiTb  BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX
COCOINHCHUAX
KJ'IaCCI/I(l)I/H_[I/IpOBaTL XUMHYCCKUC PCaKIHUU (HO qucjily MU COCTaBy

Y4acCTBYIOUIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3P (DEKTY)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB

1.8

1.9

BBIUHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o ¢dopMmysie

COETMHEHMUS,

BBIUUCIIATE MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPE




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npecTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

2.2

PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: OKCH I,
KHCJI0Ta, OCHOBAaHUEC, COJIb

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

KJIaCCI/I(bI/II_[I/IpOBaTB HCOPraHN4CCKUEC BCIICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMHCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHMH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOJKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IpaBUJaM I[IOJb30BAHUS XUMHUYECKOM TIOCYIOHW U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIEHUS C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKUUSIMH TIO BBITOJHEHHUIO
ab0PaTOPHBIX XUMUYECKHX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacroO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHIMKATOPOB (JaKkMyc, (peHosdTaaer, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIun

3.1

I[To Teme: «Ilepuomnueckuii 3akoH u llepmommueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUM: PO aToMa,
AJNIEKTPOHHBIA CJIOM aToMa, aromMHas opOuTanb, paguyc aToMma,
XUMUYECKasd CBA3b, MOJSpPHAs M HENOJSApHas KOBAJICHTHAs CBS3b,
OJICKTPOOTPUIATCIIBHOCTG, HWOHHAadA CBsA3b, HMOH, KAaTWUOH, AaHWOH,

CTCIICHb OKHCJICHUA




3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

3.4

OIMCBIBATH U XapaKTepu30BaTh Tabauunyto Gopmy Ileprogmueckoit
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHSTUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh  [OHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCHUTH O603Ha‘IeHI/I5I, KOTOPLIC  HMMCIKOTCA B Ta6JII/II_[e
«Hepnonnqecmﬂ CHUCTCMA XUMHNYCCKUX 3JICMCHTOB III/I
MeHnzeneeBay» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHUA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

OTPENIEATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs M HOHHAs) B

HCOPIraHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKasK PEAKIUS)

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUN: PacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOIUTUYECKAS] AUCCOLMALIMS,
peakIu MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHCITUTEID,
BOCCTAHOBUTENb, OKUCIEHHWE W BOCCTAHOBJICHUE, aAJIOTPOMHUS,
aM(OTepHOCTh, XHUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAas,
METaJTU4ecKasi), KPHUCTAJUIMYECKasi PpeHI€TKa, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu




1.2

1.3
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WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKUX MOHATHH U
IPUMEHSATh 3TU MOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBpAILCHHUH
COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKOM AMCCOLMAMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpbIBATh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakuuit

1.5

IIPOBOJUTH PAaCYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

2.1

2.2

Ilo temam: «Hemeramisl u ux coeauHeHus» U «MeTauibl U UX

COCOUHCHUA»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyuecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, IOATBEPKAAS
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaH_leHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

2.4

CIeAOBaTh IMpaBWiaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 0O0OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHSIMHU MO BBIITOJTHEHUIO
a6OPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ras3a)

2.5

3.1

MPOBOJIUTh PEAKIMU, IOATBEPKAAIONINE KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: paclo3HaBaTh OINBITHBIM NYTEM XJIOPU-,
Opomuza, wuoauMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI M3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIKE B BOJAHBIX PaCTBOpPaX HEOPraHUUECKUX BEILIECTB
ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIOB

3.2

INPHUMCHATH OCHOBHBIC OII€palikun MBICIINTE TbHON JACATCIIBHOCTH —

dHaJIM3 W CHHTC3, CPABHCHHC, O606H_ICHI/IC, CUCTEMATHU3altIo,




BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — Uil HM3y4eHUs
CBOIMCTB BEIECTB U XUMHUYECKHUX PEAKIIUN; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Ponab XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BC€IICCTB

IlonsTue o METOJaXx IIO3HAHUA B XUMHH. YucTele BCIIECTBa U CMECH. Crioco051

paszaeneHus cMecen

1.3
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ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHUTeILHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XHMHUYECKOTO

9JICMCHTA B COCIJMHCHHUHN

1.5

1.6

KomuuectBo Bemectsa. Mosb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COCINHECHUM

dusnyeckue U XMMUYECKHE SBICHUS. XUMHUUYECKasl PEaKMsl U €€ TPU3HAKU.
3aKOH  COXpaHEHHs  MacCchl  BeIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxuMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TOCYAOH, C
mpaBUJIaMy pabOTHI B TabopaTopuu ¥ MpuéMaMu oOpaIeHus ¢ 1ab0paTopHBIM
o0opynoBaHrEM, HM3Yy4Y€HHE W OINUcaHue (U3HMUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (ITUIaBlIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHUE W KOHJICHCAIIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE M OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XHMMHUYECKUX peakIuii (pas3lokeHue caxapa,
B3aUMOJICKICTBHE CEPHOW KHCIOTBI C XJIOPHIOM Oapus, pa3joKeHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICICTBHE JKee3a ¢ pacCTBOPOM




conu Meau(ll), uzyuenne cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
(bwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OUYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yIbTaTOB
MPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUST MAaCChl, CO3/IaHUEC

MOJI€TIEN MOJIEKYJI (ILIApOCTEPIKHEBBIX)

Baxneiiue npencraBuTeNM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — anemMeHT W mpocToe
BenlecTBo. HaxoxaeHue kucinopoaa B npupoje, Gu3nyecKkue U XMMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoObr
MOJIy4eHHUsl KHUCIopojaa B jaboparopuu U MpoMblieHHOCTH. Kpyrosopor

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAU(pUKALH KACIOpOoIa

2.2

TernnoBoil 3¢p(eKkT XUMUYECKOW peakIuH, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pylieHHE 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpupoJIe,
¢u3nyeckue M XUMHUYECKUE CBOWMCTBA, IMPUMEHEHHUE, CIIOCOOBI IMOIY4EHHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM

dusnyeckue cBoicTBa BoAbl. Boxa kak pactBopurens. PacTBOpbI.
HacpliienHble 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 101 BellecTBa B pacTBOope. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B IpHUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOABl B IMPHUPOAE. 3arps3HEHUE MNPUPOAHBIX BoA. OXxpaHa M OYHMCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanuss neoprannueckux coenuuenunit. Oxcuapl. Kimaccudukanms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U
HecojeoOpasyromue. Homenknarypa okcuaoB. @u3nyeckue U XMMHUECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IMIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [Toirydenre ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tonyyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3znyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KjacCaMHU HEOPTraHMUYECKUX COCTUHEHHM

XUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJieHHe COJep>KaHus
KHCJIOpOJia B BO3JlyX€, IMOJIy4€HUE, cOOMpaHUe, PAcllO3HABAHUE U U3YyYEHUE
CBOICTB KUCJIOPOAA, HAOJI0IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BOSHUKHOBEHHSI ¥ ITPEKpAIeHHUs TOpeHus (10XkKapa), 03HAKOMIICHHE C
oOpa3lilaMyd OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4Y€HHE, COOUpaHHUeE,
pacrno3HaBaHHE M U3Y4YE€HHE CBOWCTB BOJIOpOAa (TOpeHHue), B3aUMOACHCTBHE
BOJIOpOAA C OKCHUIIOM meu(ll) (BO3MOXHO HUCII0JIb30BAHUE
BUJICOMATEPHAIIOB), HAOIOIEHHE O0pa3IOB BEHIECTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3TU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiell  pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM W KajbleM) (BO3MOXKHO MCIOJIB30BAHUE BHJICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIMKATOPOB,
UCCIIEIOBAaHHE O0pa30B HEOPTaHWYECKHX BEIIECTB pPA3JIMYHBIX KIIACCOB,
HaOIO/ICHUE W3MEHEHUs OKpPACKU HHJIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouel, u3yuenue B3aumozeiicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCIIOTBI, KHCIOT C MeTalUlaMH, peakIuil HeWTpaiu3aluu, MNoTy4yeHUe
HEPAaCTBOPHMBIX OCHOBAaHHWH, BBITECHEHHWE OJHOTO MeTajula JPYTHM W3
pacTBopa COJIM, pelieHre SKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeitmme

KJIaCCbhl HCOPTraHNYCCKUX COGHHHCHHﬁ)}

3.1

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBple MOMBITKH KJIacCU(PHUKAIUU XUMHUYECKUX OdJeMeHTOB. [lonstue o
TPYIIaxX CXOJHBIX AJIEMEHTOB (IIETIOYHBIC M IIETOYHO3EMENIbHBIE METAJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cuCTEMa XUMHUYECKHUX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS (OPMBI
[Tepuoanueckoit cucrembl xumuueckux osieMeHtoB J[.M. Menneneesa.
ITepuoasl u rpymnmnbl. OU3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

neépuoaa v rpymibl 3JICMCHTA




3.3

3.4

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. Menneneesa. XapakTepucTuKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucrteme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYIIaM U MEPUOJAM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

Xumuyeckasi cBs3b. KoBasieHTHas (mosisipHasi M HEHOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

Crenenb okuciacHu. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkuru. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3jIoKCHUA, COCI[I/IHeHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepnonnueckuil 3akoH. lleproanueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KNS, KalbLUsil MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XUMUYECKOW CBA3M. THIBI KPUCTAITIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJLUIMYECKON
pemIETKN M BHJA XUMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYEeCKUX BeUIecTB (MEXKIyHApOJHas U TpUBHAIbHAs). XUMHYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukanus XuMUYECKIX peaklui 1Mo pa3IndHbIM IpU3HAKaM (110 YHCITY
U COCTaBy YUYacCTBYIOIIMX B pEaklMW BEIIECTB, MO TerioBoMy 3(ddexty, no
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 0OpPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHUYCCKOM pcakuuunu

14

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTbh XUMUYECKOM peakuuu M

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECCHU S

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEANEKTPOIIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M IMCCOLUAIMN BEILECTB € Pa3IMUYHBIMU BUIaMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUIbHbIC U c1a0ble JIEKTPOJIUTHI.
Peakiiun nonHoro oOMeHa. Y c¢a0BUs MPOTEKAHUS PEAKIMA MOHHOI'O OOMEHa,
IIOJIHBIE U COKpalll€éHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoHCTBa KHUCIOT,
OCHOBaHMH U coOJed B CBeTE€ MpPEJICTaBICHUM 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rUIpONIHN3E coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHIa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peakluu OT BO3JIEHCTBUS pa3IUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
JUCCOLMANU  KUCJIOT, IIenodeil M cojeld (BOSMOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJCHHUE OMNBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
IPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUIIOCTPUPYIOIINUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pa3ioKeHHs], COSAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbIO0 KauyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramne! u ux COCIUHCHU A

2.1

OOmas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapaKTCPHBIC CTCIICHHU OKUCIICHUA. CTpOGHI/Ie n (pI/I3I/IquKI/IC CBOMCTBa




MPOCTHIX BEIIECTB — TaJIOT€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJOpOJA HAa OPraHU3M uejoBeka. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeNeHN OKUcaeHus. CTpoeHue U pU3ndecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOpPOJa U CEpbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCJIOpo/a U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
dusznueckue W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMUUYECKHE CBOWCTBA
(oOmrue Kak mpeAcTaBUTENs Kilacca KUCIOT U Crielu(uueckue). XuMUIeCKre
peaknuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIy4yeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIusd Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeqUHEHUN B npupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIoLeld Cpeibl COSAMHEHUSIMU CEephl (KUCIOTHBIE JOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpcaOTBpalllCHHA

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCICHUS. A30T, PpaclpoOCTpaHEHHE B
npupoe, pusndeckue 1 XuMuueckue ceorictsa. KpyroBopot azora B npupoze.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHE CBOWCTBA, MOJY4YEHHE U
npumenenne. Conu aMMOHHS, UX (PU3MYECKHEe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiius Ha HOHbl aMMOHMSI. A30THAsI KUCTIOTa, €€
nonyueHue, puandyeckue U XMMHUECKHUe CBOCTBa (00II1e KaK IpeacTaBUuTeNs
KJlacca KHCIOT M crernuduueckue). Mcmonbp3oBaHue HUTPATOB M COJEH
aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX ynoOpeHHil. XUMHUYECKOe 3arpsi3HeHHe
OKPY’KaIOIIEeH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HECHUE

BO3/yXa, MOYBHI U BOJIOEMOB)

docdop, amnorponHbie Moaupukanuu pocdopa, puznuecKkue 1 XMMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XHMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YA00peHHi

Ob6mas xapakrepuctuka 3m1eMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJEpOJ, aJJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacupoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoae. OKcuabl yriepoaa,
ux (pusmyeckre M XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBbIE OPIaHU3MBI,
NOJIy4eHUE U IPUMEHEHHUE. DKOIOTUYEeCKHE IMPOOIEMBbl, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; NMapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comu, UX (PU3MYEeCKHe U XHUMHUYECKHE
CBOIiCTBa, MonydyeHue u npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
uonsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO03SICTBE

[TepBoHavabHBIC MOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3THJICH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCYyCHas
kuciorta). X coctaB m xumuueckoe crpoeHue. [loHaTtne o Ouosormuecku
BAKHBIX BEILIECTBAX: XHUpaX, OeJKax, yrieBoJax — W UX POJU B KU3HU
yeloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeacraBieHust 00
okcuze kpemMHus(1V) n kpemHueBoit kuciote. CUIMKAThI, UX UCIOJIb30BAHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeime cTpouTeabHbIe
MaTepuasbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, »ene300eToH. IIpoGiemsl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOH

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKHX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX peakLUi Ha XJIOpUI-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nyeckre 1 XMMHUYECKUE CBOMCTBA raJIoO€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJIEHHE C OOpa3laMu cepbl M €€ COeTUHEHUSIMHU
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
0o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4yeHHe XUMUUYECKHX CBOWCTB pa30aBIEHHON CEPHOM KUCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH W HaOIIOAeHHEe Npu3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEpPHANIOB), 00pa3zlaMu
a30THBIX U (OCcOpPHBIX yH0OpeHMIA; OTyUYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3Yy4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KAaueCTBEHHBIX peakluil Ha MOH

aMMOHHUA U (I)OC(baT-I/IOH U HU3Y4YCHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aMMO/IEIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); H3YyYEHHME MOJENeH KpUCTAIUINYECKUX
pemérok ainmasza, Trpadura, QynaepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3Yy4YECHHE IPU3HAKOB MX IIPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenIIe HeMeTaJIbl U UX COETMHEHU

Mertamisl U uX COCAUHCHUA

3.1

OO0mmast xapakKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHH
nx nonoxeHuss B llepuomuueckon cucteMe XUMHYECKUX 3yemMeHToB J[.H.
MenpeneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTtamiueckas CBs3b
U METaUIMYeCKass KPUCTAUIMYECKas peHIETKa. DJIECKTPOXUMHYECKUM Ppsij

HaIIpSKEHUH METaJlIOB

3.2

3.3

dusnueckue 1 XMMUYECKHE CBOHCTBA MeTa/uIOB. O0IIIMe CIIOCOOBI TOTydeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.MI. MenzaeneeBa; CTpo€HHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U MX

COoeTUHEHNN

3.4

[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJIbIMM: TIOJIO)KEHHE B
Ilepuognueckont cucreMe xumuueckux demeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXJCHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kalbliks. BakHeWIIne COCIWHEHHS KalbIHs (OKCHI,

TUAPOKCHU, coin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

Amomunuii: monoxenne B lleproanyeckoil CUCTEMe XMUMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMa; HAXOXKJEHUE B npuponae. Puznueckue u
XUMHUYECKHE CBOWCTBA aQIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Keneso: nonoxenue B [lepuoanueckoil cucreMe XumMuueckux 3nemMentoB J[. 1.

MenpeneeBa; CTpo€HHE aToMma; HaxoXJaeHue B mpupoxae. Dusuueckue u




3.7

4.1

XUMUYECKHE CBOMCTBA kene3a. OKcuabl, THAPOKCcUbl U conu sxeneza(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

XUMUYECKUH IKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
MCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEJOBAHUE CBOICTB KECTKON BO/IBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MMPOTEKAHMSI KAUECTBEHHBIX PEAKIMil HA HOHBI
(Maraus, Kambius, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIlIMBAHUS [IJITAMEHH HOHAMH HaTpPHs,
Kausg ¥ Kanblus (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAIIOB);
uccienoBanre aMm(poTEepHBIX CBONCTB TMAPOKCUAA AFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeuIme MeTamibl
U UX COCIUHEHUS»

XuMHS ¥ OKpyXkarolas cpeaa

HoBble maTtepuansl u TexHonoruu. BeniectBa u MaTepuaibl B IOBCEAHEBHOM
JKU3HM 4esIoBeKa. XUMUS U 310pOBbE. be3omacHoe HeIoap30BaHNe BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HCpBaH InmoMomb IIpu XUHMHYCCKUX OKOrax U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TIPAaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxatomient cpenst ITJIK. Ponb xumun B perieHu# 5K0JI0rMYECKUX MPOoOIIeM.
[TpupoaHble MCTOYHUKHU YIIIEBOJOPOJIOB (YroJyib, NPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa310B MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, TOJIMMCECPHBIC MaTepI/IaJ'IH)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABAEMOCTH SIBIICHUH MpPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHIKECHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIMMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoedl Oynymeidl mpodeccnoHanbHOM
NESTSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHIINE XUMHUYECKHE ITOHATHS: XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJsIpHas
MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CpemHsisl), XMMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHJIOTEPMHYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOJd HW  MPOUCHTHAA




2.2

2.3

KOHILIEHTPALKs BEILIECTBA B PACTBOPE, SIAPO aTOMA, JIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, PpEeaKlMd MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOM peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanumn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MpPaBWIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbI U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCIPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIIYJIApHaA JIUTEpaTrypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYCCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMeHue oObSICHAThH CBS3b MOJOXKECHHS dieMeHTa B [lepuonnueckon
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsija szpa, OOIIee 4YHUCIIo
AJIEKTPOHOB), PACHpPEACIICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
IIpencraBienue O  NEPUOJUYECKON  3aBUCMMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJinyc aToma, 3JIEKTPOOTPULIATEILHOCTS ),

6 MPOCTBIX M CIIOXHBIX BEIIECTB OT IIOJIOKEHUS DJEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOJAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHUYECKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi]

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHiH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI U THIAPOKCHUIIBI

metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHC BCIICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSM XUMHUYCCKHX PEaKIUi W HAXOJUTh KOJHYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCY/10¥ 1 J1a0OpaTOPHBIM 000PYI0BAHHEM
MpaBUJIaMU 0e30IacHoro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KH3HU, MTPABUIIAMH TTOBEJICHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yd4eHHEe UM  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XHUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHUA XUMHUECKUX peaKlui
U3YyYeHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyYeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) sl ONpEeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMbBIMHA )51 HEPACTBOPHUMbIMU
OCHOBAHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCTajlyla JpyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «BaxHelmue HeMeTauIbl U HuX COCAUHCHUSAN,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINA MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKI[Uu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PE3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa u cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI M MOJICKYIJIBI. Xumudeckue d3jeMeHThl. CHUMBOJIBI XMMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.
XumMuueckas (l)opMyna. BaneHTHOCT, aTOMOB XHUMHUYECKHX 3JIEMEHTOB.

CreneHb OKUCICHUS

1.4

1.5

3aK0OH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTENBLHAsA aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIApHas Macca. MaccoBasg m0JIsI XHUMHYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomnuecTBo BemecTBa. Monb. MosipHas macca. MoJisspHbIi 00bEM ra3oB.

Bzanmocs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAMHUI] BEIICCTBA

1.6

du3nyueckne 1 XUMAYECKUE IBICHUSI. X MMUICCKas peakuusg 1 eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH " HepI/IOI[I/I‘IeCKaH CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHAX 3JIEMEHTOB
J.W. Menneneesa. Ileproasl u rpynmsl. @U3NYECKHUil CMBICIT IIOPAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

2.3

Crpoenue aromoB. CocTaB aroMHbIX dAnep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »dJIEKTPOHHBIX OOO0JIOYEK aTOMOB TMepBhIX 20 XUMHUYECKUX

aneMeHToB llepuoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHMUYECKHX AJIIEMEHTOB IMEPBBIX
TpEX MEPUOJIOB, Kajus, KaJbLHs (pammyca aTOMOB,
3IEKTPOOTPULATENBHOCTH, METANTMYECKUX U HEMETAIUIMUECKUX CBOMCTB) U
WX COCIMHEHUHA B COOTBETCTBHM C TMOJIOKEHHEM JJEMEHTOB B

HCpHOHH‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeniecTBa




3.1

Xumnueckasi cBs3b. KoBaneHTHas (MOJIsipHAsE M HEMOJSIpHAsi) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JIEMEHTOB. MoOHHas CBA3b.

Meramuueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMUECKON PEIIETKY U BUJA

XUMHUYECKOH CBI3U

Baxwneimne MPEACTAaBUTECIIN HEOPTaHNYCCKUX BCHICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl U UX COCOIUHCHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, amdoTepHbIC) u
Hecoseo0pa3yrolye; OCHOBaHHUH (IIENOYN U HEPACTBOPHMBIC OCHOBAHMSA);
KHUCJIOT (KUCIIOpOJCOiepkKale U OCCKHCIOPOIAHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CpEeHUX U KUCIIBIX)

4.2

4.3

4.4

@uU3NYECKME M XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHU

du3uYecKre U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpus,  KaJus, Mardds W KajbUWs,  aQJIIOMHUHHUA,  JKeJe3a.

DAEKTPOXUMHUUECKHUH Psi/I HAMIPSHKEHUN METAIIOB

duznueckue M XHMHUYECKHE CBOMCTBa BOOOPOIHBIX COE€IUHEHHUI

HEMETAJUIOB: XJIOPOBOJIOPO/A, CEPOBOIOPO/Ia, aMMHAKa

4.5

4.6

dusnyeckre 1 XUMUIECKHE CBOUCTBA OKCHI0B HeMeTainioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuus(lV).
[TonydyeHre OKCHI0B HEMETAIITIOB

Xumnueckue cBoiictBa okcuoB: MetawioB |A—IIIA rpymm, nuaka, mequ(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBONCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHIOB (Ha
MpuMepe r'MAPOKCHUIOB AIFOMUHUS, JKene3a, IMHKA). [lonyuenne ocHoBaHuU

1 aM(pOTEPHBIX TUAPOKCUIIOB

4.8

4.9

Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJTHOM,
CepOBOJOPOAHOM, CEPHUCTOM, CEPHOI, a30THOH, (hocPopHOI, KpeMHHEBOIA,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHON U

a30THOM KHCIOT. HOHY‘-IeHI/Ie KHUCJIOT

OOue xuMu4Yeckue cBoicTBa cpenHux coneil. [lomyuenue coneit




4.10

411

[Tonydenue, cobupanue, pacrno3HaBaHue BOJAOPOAA, KHCIOPOaa, aMMHAKa,
YTJICKHCIIOTO Ta3a B JIA0OpaTOpUH

HOJ'Iy‘lCHI/IC aMMMakKa, CCpHOfI M a30THOH KHCIIOT B IIPOMBIIIJICHHOCTH.

OO61mue crocoObl MOTYyYeHUST METAIIOB

412

5.1

5.2

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ
Xumudeckue p€akuuu

KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHYCCKUX peaKI_[I/Iﬁ II0 pas3JIMYHBIM IIpU3HAKaM: IIO
YUCIY M COCTaBy Y4YACTBYIOHNIUMX B PpCaKIKUHU BCIICCTB, IO TCIIJIOBOMY

3(1)(1)CKTy, 10 U3MEHECHHUIO CTEIICHEH OKHUCIICHUS XMMHYCCKHUX 3JIEMESHTOB

TemnoBoii 3 ekt XUMUYECKON peakuu, TEPMOXUMHUYECKHE ypaBHEHUSI.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXuMU4YecKre YpaBHEHHUS

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknum. Oxkucnurenu u
BOCCTAaHOBHUTCIIN. Hpoueccm OKHUCJICHHA 1 BOCCTAHOBJICHUA. BHCKTpOHHBIﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PeaKIuu

5.4

5.5

Teopus  2JIEKTPOIUTHYECKOW  Aucconmanud. KaTHOHBI, aHWOHBI.
DNEKTPONUTBl U HEAEKTPOIuThl. CHIbHBIE W CIA0bIe 3JIEKTPOJIUTHL.

CreneHp QUCCOLUAIINA

Peakniun wmoOHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKquI HOHHOTO

oOMeHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIUi

XHMHS ¥ OKpYyXKarolas cpena

6.1

BemectBa u MaTepuasbl B MOBCEIHEBHOM JKM3HU 4YellOBeKa. be3omacHoe
HCIOJIb30BAHUE BEUIECTB U XUMHUECKUX PEaKUUi B 1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKaromend cpeabl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaIeHUs
[IpenensHas gonmycrumas xkoHuentpamus seuiects (IIJIK). Ponp xumun B
pelICHUH HKOJIOTHYECKUX MpobieM. YcuieHue mnapHUKOBOro 3¢ddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CETTLCKOM X03stiicTBe. [[pumenenue
METAJIJIOB M CIUIaBOB (CTallb, YYT'yH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH HX coeauHeHud. [loHsTHEe O KOppO3WH METaJUIOB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UHU




[TpupoHbIe UICTOUHUKHU YTIIEBOAOPOAOB (YIroyib, IPUPOJHBIN Ta3, HEPTH),

o4 MPOAYKTHI UX IepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[epBOHaYasIbHBIC TIOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUSIX
6.5 yriepoaa (MeTaH, 9TaH, STHJICH, AlleTHICH, STAHOJ, TJIMIEPUH, YKCyCHAas
' kuciota). [loHsTHE O OMOJOTMYECKH BaKHBIX BEIIECTBaX: XHUpaX, OeNKax,
YIJI€BOJIaX — M UX POJTU B KH3HU YEIOBEKA
7 Pacuérer:
7.1 1o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM
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